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lL>o6pCTCHHC OTHOCUTCH K J.TCiCTptnnO^ 3- 

UiiCHHKM Marepna.iaM, a hmchuo k no/LioacKe 
■vnu ruaT ne«;aT;ib:x cxcm m cnoaxjy cc 
HsroroB-iOHHa, u mo*ct Curb ycncuiHo 

HCnO-Th30PaHC B npCaMOTeXHMKC, BHWHCJTHTC.IK- 
HOli TCXHHKC H a/ICKTpOHHOH TCXhHKC. 

FLiaTbi ncMaTHwx cxcm o6wuho npeicTab- 

;(SlfOT COUOH CaOKCTWC O.ieKTpOHSOJiaUHOHMblC 

noo^oxKH, oGcnmoBaHHwe c oahoh h^to 2Byx 

CTOpOll MCT&rVIHMCCKOH ifcaibrCH. 

H3BCCTHO IICnOjlb30BaHKC HOAIOXKH AJ1H 

a-iaTu neuaTHMx cxcm, mieiomeH mhoidoioh- 
Hy»o crpyKTypy H3 .thctob 6a3a^hTOBOii TxaHH, 

np0nHT3HH0M TIOJIHMCpHUM CB*3yiOIUHM Ha 
OCHOBC t|)CHCVT(J)OpMaibfleni,THWX H nO;ll!HMiq- 
HWX CMai [1 ]. 

O^HaKo yica3aHHwe muaoxxu, gco6chho Ha 

4)CHO^(}X)pMaa^CrH4>{OH CMOAC, HMdOT HH3KMH 
ypOBCHb Tep>fOCTOHKOCTIl, TCIUKXj)H3HM£CKHX U 

AH&iexTpn*fecxHx cbohcib, wto orpariHMHuacT 

B03MOXHOCTM H3 npHMCHCHHfl. 

M3BecreH Taxxe cnoco6 n 3roTOBjiCHHfl 
iioaaoxxh ;yia onaT neMatHhix cxcm, Bx^iOMa- 

IOIAHH nporiHTKy 6a3aj?.b70BOH TKaHH inOKCIU- 

hum ncwiHMepHHM cBa3yK>mHM, cc cymxy, 
peaxy Ha saroroBXH, c6opKy naxcra 3arvrroBox 
h ero TcpMonpeccosaHMe [2 J. HepocraTxoM 
yica3aHHon) cnoco6a aBAaerca im3xa5i tciuio- 

npOBOAHOCTb H fH^UlOCTaTOHHaa repMoc. ^KOCTb 

naiy^CHHux noAJioxex, a raxxe see eme 
6ojibniHC 3HaMCHKfl TaHreHca yrxa AHaiexTpn- 
vecxHX norepb, 
> Uonbio Hacrosmero H3o6pereHHa amiaerca ^ 

v noBbnneHHe TcpM(xrix>fiK0CTH^ Ten^^ii3itH€ixHx ^ 
^iJMeicrpOT noA/ioxex nnx / 

4anai™ neHatHfeix c^ceM^ -Y/'y;V : ' .. 
^ - noctaa.AeHHaa u6jib AOCTHraeTca tcm, uto 
b nojyiojxxc ana oraTbi nenaTHHx cxeM, 
MMeioiuteM MHorocnoAHyio crpyxTypy H3 jihctob 
6a3ajibTOsou TKaHH, nponHTaHKoft naiHMcpHUM 
cBH3yfoinHM, no.iHMcpHoe cBg3yiomee coAepxHT 
flonojiHHTemiHO hhtpha 6opa b xojumecTBe ot 
2 ao 10% ot Maccu CBH3yiomero. 

B cnoco6e h3ix>tob. t ichhh hoxio^xm xi* 
TUiaTsi nc^iiTHbix cxeM, bkjuom3khucm npomrr- 
uy 6a3anbTOucfl Txami no>iHMcpHWM CBfl3yio- 
iuhm, cc cyuixy pc3xy Ha 3aroTi>HKH, c6opxy 
naxcTa 3aroroBox h ero repMonpecconaHHe, 
nocTaB-rieHnavi ue;ib AOCTiiracrc * rbcachiicm b 

CBH3VK)UICC AO npOTlHTKH W, . 6a3a.ir.TOBOH 

TKaHM npn ncpcMCuuMBaHMH HHTpiua 6opa c 
pa3McpoM Mac-ruu ot 0,5 ao 20 mkm f 
ko;ihmcctbc ot 2 ,io 10% ot Maccu 
CB«3yiomero. 

HltTpJU 6opa UiMpOKO npHMCHflCTCM 
M3IWOB.1CHH5I HaipOBOCTOHKOV! Kl'pJMMKH |3,4), 

oanaxo cm wcin\ib30BaHH': h npoinno-iCTBe 
noa;ioxcK n-naTbi ncwaThsix cxcm hu/ihctch 
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HOBHM H HCo6y^lOa.1C)!D lipOi'TUM ACUO. : S3 OBci - 

niiCM uriBecmux iBoiu-rb :nom Bjuit;CTBa, ra.% 
xax npn Bbtxojc 3a 3a*43.iCHHbiu a:tana."CH cro 
voHuenTpauHH d cr.«3viomc.M (2-10%) niXTat- 
^eKHasl ae.Tfc hc 40cn:racTC«. 

ripHMeHeuMC Bu6o3HHoro nopsaxa bb^i- 
HHa HiiTpiua 6cpa b Bimc iTHtacpcimx Mncruu 
c pa3MepoM ct 0,5 no 20 mkm iienocpcarrBsimo 
b no^HMcpaoe CBA3yiomce ncpc; np<3Ti;rrKOH 
6a3a-ibTOBOM rxaHH npH iiwpCMcuiwBaHiiri o6ec- 
nemiBaeT paBHOMcpHoe pacnpe^evieime hhtphas 
6opa e no^HMCpiioH Marpnuc ii ^<JxJ>cxthbhoc 

HaaUMOACHCTBMC CrO BblCOKOpa^HHTOM UOBCPX- 
HOCTH CO CB»3yiOIIUfM H* 6a3a^KTCBOit TKaHhK) 

b npoucccc TepMHqa xoro npccccEUnn* , mo 

npHBOAHT X Ka^CafiCHIIOMy H3MCHCHK>0 CBOH- 
CTBa nOA^OXK'H. 

■ rJIpeA/iaracMaii noavroxxa a.m ruiaTu ne- 

WaTHIiX CXCM HMCCT MHOrOCAOHHyiO CTpV KTVpV . 
BbinOJIHCHHyiO H3 ^IfCTOB 6a 3^1 b IX) BOH TKaHH 

nporiHTaHHOfi ho^hmcphum TCpMopeaxTitJiHhiM 

CBH3yK)IUHM COACp^lIHHM 2-10% HMTpHA^ 5opa 

ot ero Maccu. 

BbmaTHCHHC caoco63 inroTOB^emia noA- 
-ioxkh itnjuocTpHpyercH cncAyiOiUHMH r:pnMc- 
pBMn* 

^ iQpnMep 1. B pcaxrop, CHaoxceuHiiiu 
MexaHHMecxoS MetuaiKOH, sarpyxaioT 3pokcha- 
Hoe CB33yiomcc, Ao6aanaKrr b Hero 5% 
uopomxa HHTpiua 6opa c pa3MepoM qacrnu 
0 5-20 mkm h nponoAffr nepeMeniHBaHHe b 
TeMeHHC He Mcaee 5 mhh ao paBHOMcpHcro 
pacnpcAaneHH?! MaixoAHcnepcHoro npoayxTa no 

• • riOJiyMCHHOH CMeCbK) 

nponHTHBaicrr 6a3ajn>roByip rxaHb h BULyuiH- 
Bafor ce ri])H reMneparype 80"C b tctchhc He 
Menee 60 MHHyr. Ranee TxaHb pc^j^ Ha 
3aroroBKH, npofiOAfiT c6opxy naxcTa 3aroroBOx 
ana no^yucHHa 3uTCKTpoH3anauHOinioro mbtc- 
pua^a TO>imHHOH 1 , J mm, xorcpbtfi noABepraw 
TepMonpeccoBa hmjo npn 160*0 h AaBneHHii 350 
Mlla b TcveHHC 60 mhh. llocic qero 
BbinojiHsitOT pa36opxy npccc-<J>opM, o6pc3xy 

OaiOfi H KOTlTpO,Vo rOTCBOrO :^CXTpo;!3aTSJUH- 

ohhofo MaTcpnajia. 

Pe3y.ibTaTbi npiiMcneHrta H3BccrHoro it 
npe;i-iaraeMoro cnoco6i>B HjroTOB-iCHHff 3,tcxt- 

P0H3O,lSlUH0HHOrU MaTCpHOna B 3aUHCHMOCTH OT 
KOHUCHTpaUHK liHTpHAU 6opa n pCACTa B." C H W B 

Ta6-iHue 1. 

Kax ocAycT iu npiiBcaeHHhix aanHwx 

npCABapHTCJIbHblH BBOA 3 3HOXOUHOC nO.THMCp- 

hoh CB«3y»omce HHTpiua 6opa c pa^McpoM 

UaCTItU 0,5-20 MKM B KO.IHMCCTBC 2-10% K 
MaCCC CBM3VK)lUCPO n03BO,1HCT nOBolCHTS TCp- 

MOCTCiKocTb no.iVMCHHoro MaTcpita/ia, cvjm no 
yBc.iHM'Mimo cro npo i uux:r^ npn n;^ni6c npu 
ISG'C n;i 20-33% npu o;uiohpcmchhom 
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ItOHhllilCHHU ICrUlOUpOBOKHUCM H3 38-55% M 

cnn*emfn T.'iHreHta ynia ah3acktphvcckmx 
noncpb Ha 13-65%. 

ripHMcp 2. B peax-rop, CHii 6)kch huh 
MexaHHMecKOH McuaAxoft, 3arpyxaiOT nuAH- 
iwhahoc c»si3yioiuec [5], A06uBASl!0T B HCFO 
5% noponiKa HHTpHAa 6opa c pa3McpoM MacTiiu 
0,5-20 mkm h nposoAST nepeMCUHsaHHC ao 
paBHOMepKoro pacnpeAejiCHHa Me^KOAHcncpcHo- 
ro nopouixa no Bceft moccc CBaayiomcro. 
riojiyMCHHoft cmccmo nponHTUBaKrr 6a3a.ibvo- 
eyio TxaHb, nncAC Mono ncflHb BbicytmtBaiOT 
npu 180T u TCMCHne 1 4aca h pexyT Ha 
3HP0TOBKH. noayMCHHbjc 3aroTOBKit co6npax)T 
b naxer h npeccyiar npH xeMnepaType 310*C 
non AaBjiCHHCM 450 MTIa b Teiemfe 1 iaca. 
Aaiec pa36HpaioT npecc-$opMy, o6pe3a<or 
o6aoA h npoBoasrr xoirrpOAb noroBoro jmkt- 
poHaanffunoHHoro MaTcpua^a. 

Pe3y^bTaTN npHMCHCHHfl H3BCCTH0P0 H 

npewaraeMcro otoco6ob H3roTOBAeuiui 3Ae*T- 
poHaaiauHOHBoro MaTepuajia b 33bhchmocth or 

KOHUCHTpaTlRH HHTpHAa 6opa fipCACTa BACUU B 

ia&im;e 2. 

KaK bhaho H3 npeAcniBjTeHHbtx AaHHbix, 
npcaBapHTtirrbHuA bboa b uoJiHRMHAHOe non- 
HMepHoc cB>t3yiou|ce HUTpHAa 6op3 c pa3McpoM 
vacTHu 0,5-20 mkm u KcvumecTBe 2-10% k 
Macce cBH3yiomen> o6ccneHHBaer nonuincHHe 
npotHOCTH npH Him6e npH 300*C Ha 18*21%, 
reruionpoBQABCxrTH aa 10-24% h chhxchhc 
ranreHca yrna AHaAexTpipiecKHx norcpb Ha 
25-75%. 

llpHMep 3. B peaic-rop, CHa6xenHHfl 
Mexaahqecxoft Memajucoft, 3arpyxaiar $eHan- 
4>opManbAerHAHoe cauyjomee, Ao6a&Aaxrr b 
Hero 5% noponncoo6pa3Horo HHTpHAa 6opa c 



21 6 
pa3McpoM MacTHU 0,5-20 mkm h npouoAflT 
ncpcMCuiHE3Hne ao paniroMepHoro pacnpcACAC- 
hhh Me.iKOA>icncpcHoro nopoiUKa no aceA Macce 
CB93yioiucro. nanyiCHHosI CMccbio nponMTMBa- 
KT* 6a3anbTOBVK> TKairh, uocac ncro nponHTaH- 
Hy.o TKaHb cyuiaT npn 80*C b tcichhc 30 

MUHyT. rTOAVNCHHblC 3ACM€H Vbt CoGHpaiOT B 

TiaKCT h npcccyjor npH TeMnepaType 160 e C noA 
A3HACHHeM 350 MFIa b TCieHHir 60 MitHyr. 
rioaie oiuiaxACHHs pa35Hpaior npecc-^wpMy, 
o6pe3aior o6aoS h npoBOAsrr KOHTpoAb roroaoro 
3ACKTpoH3aiaui!OHEoro MarepHa/ra. 

Pe3yAbT3TbI UpUMCHeHMa H3UCCTHOTX> H 

npeAAaracworo cnocodos HnroroaAeHHsi aieir- 
poH30Afliviortnoro MaTepHa^a b 3aBHCHMocvH or 

KOHUCHTpaHHH HHTpHAa 60JM npCACTaBJieHU B 

rafiuiHue 3. 

KaK BHAHO B3 npHB^AeUHbOC AaHHblX, 

npcABapvrre^bHHft bbc;» ? $eHOLici>opMaAbAenu- 
Hbe noAHMepaoe cusnyiomee mnpnaa 6opa c 
pa3MepoM uacnm 0,5-20 mkm b KOJumccTBe 
2-10% k Macce CBoayiomero o6ccneiHBacr 
noBMuieHHe npOHHOcra npH H3ni6e npn 250*C 
na 28-43%, TenjionpoBOAHOCTH Ha 8-30% h 
cHHKeHHe xaHreHca yrcia AHSAexTpHMec khx 
norepb Ha 33-53%. 

HcnoAb30BaHHe npewraraeMoro cnoco6a H3- 
ixrroBAOHHA 3AeKTpoH3ojifltxHOH uoto MarepuaAa 
neuaTHHx umr c y^y^meHHUM KOMnjieK- 

COM TCpMOCTOttKOCTH, TenJIO()>H3H tf eCKHX H 

AHaieKTpimecKHX cboActb no3BOJueT noBbiCHTb 
HaAexBOcrb pa6oTbi BucoKorenjiOHarpyxeHHHX * 

KOMHOHeHTOB paAHOSJieKTpOHHblX yCTpcrfiCTB, 
UTO npHBOAHT K CHHXCdffllO o6taeit> KOAH^eCTBa 

onca30B b pa6oTe H3Aejmfi h k noBbaoeHHio 
HaAexHOCTH paAHoaoiexTpoHHoro o6opygoBaHH£. 



OOPMYJIA H30BPETEHHH 



1. noAnoxuca AAA iuiaTH neMarBbix cxcm, 
BbinoAneiffliia b bhac MHoroaioftHoft crpyKTypu 
H3 ahctob 6a3ajibTOBoft ncaHH, nponHTaHHoA 

nOAHMepHUM CB 33y lOOJHM , OfftAUH OtOUfa ZCM 

tcm, mto b noAHMepHoe CBS3yiomee bbcach 
nopoiuOK HHTpHAa 6opa b kqaiihcctbc 2-10 
% ot Maccu cBa3yK>mero. 

2. CnOCOO H3rOTOBAeHH5l nOAAOXKH AAA 

ruiaTbi nenaTHUx cxeM, bka to^iaiomHH nponivr- 



KV 6a3aAbTOBOft TKaHH HQAHMepHUM CBfl3yK> 

iohm, ee cymxy, pe3Ky Ha ahctm, c6opxy 
naxera ahctob h TepMonpeccosaHHe , omjutna- 
H>muucM t€m, mto nepeA nponHTKoft 6a3aAb- 
TOBoft TKaHH b nojiMMCpHoc cBuyiomee bboabt 
npn nepeMcoiHBaHHH nopomox HHTpHAa 6opa 
c pa3MepoM MacTHU 0,5 - 20 mkm b kojihmcctbc 
2 - 10 % or Maccu CBsi3yiomcro. 
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Ta6/iMt;a1 

BflMflHMe cnoco6a M3roTOB/ieH*i» hs xapaKTepncTw«i a/ieKTpon3o/muvioHMoro Matepwa/ia 

Ha ocKOBe onoKCM4Horo CBR3ytcmero 



V/ltUUUU nJIUIUD 


j\uimeHT 141419 


(IposHOCTb ripn 




TaHrenc yrna awa- 




HMTpnaa 6opa. . 


H3rn6e, Mria, 


Ten/ionposoAHO- 


/ieKTpMvecKMx nc- 




%, b csnaytotueM 


npM 180°C 


ctm, Bt/m °C 


Tepb Ha sacroTe. 
10 3 m 


H3DeCTMUPl 


OtcyTCTByfeT 


300 


0.29 


0,023 


flpeAnaraoMMA 


1 


320 


0.32 


0.0 IE 




2 


380 


0,40 


0,010 




5 


400 


0,44 


0.008 




10 


360 


0/5 


0.C20 




12 | 


310 


0.45 


0.023 



TaSflHua 2 

B/iK«Hwe cnocoSa M3roTOB/iCHM» Ha xaparrepMCTwcw a/ietorpoMao/iauMOKHoro MaTepwana 
Ha ocHoae nonwHMi^Horo CBsoytoujero 



CnOC06 M3TOTOB" 


KoHiieHTpauMR 


| llpOHHOCa npH 


K03<£4>MUHeHT 


TanreHc yrna am3- 


/ieKu* 


HMTpvvia 6opa. 


M3rn6e. Mria. 


Ten/ionpoBOAHo- 


/ie|)irpM*4ecKMx no- 




%, B CBA3yK>U4eM 


npM 300°C 


ctm, Bt/m °C 


Tepb Ha M3CT0T6. 

lo'ru 


lrl3B6CTHblft 


OTcyrctayeT 


380 


0,50 


0.004 


npeA^araeMuA 


1 


430 


0.50 


0.004 




250 


450 


0.55 


0.003 




5 


460 


C.62 


0.001 




10 


450 


0.55 


0.003 


1 


11 


440 


0.50 


0.006 



TaQ/iMua 3 

BnnflHue cnoco6a toroTOB/ieHM ho xapaxTep^cTMKw 3neKTpon30/i«unoHHoro MaTeptta/ia 
Ha ocHOBe 4>eHO/i<t>opMa/ibAernAHoro CB«3yiomero 



Cnoco6 M3roroB- 


KoHueHTpauHA 


HpoMHOCTb npw 


K03<t>4>MUHeHT 


TaHreHC yr/ia 




HMTpnAa 6opa, 


M3rn6ft. Mria. 


Ten/ionpoBOAHO~ 


sieKTptwecKMx no- 




%, B CBfl3y»OmeM 


npw 250°C 


CTM, Bt/m °C 


Tepb Ha nacroTe, 
10 3 r u 


H.IBeCTHWrt 


OTCyiCTByCT 


280 


0,37 


0.030 


HpeAiaraeMuii 


1 


300 


0.38 


0.020 




2 


360 


0.40 


0.020 




5 


400 


0,45 


0.014 




10 


380 


0.48 


0,020 




11 


350 


0.44 


0.040 
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